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ABSTRACT 
 
myExperiment (http://www.myexperiment.org) is an online research environment that 
supports the social sharing of bioinformatics workflows. These workflows are 
procedures consisting of a series of computational tasks using web services performed 
on data from its retrieval, integration and analysis, to the visualisation of the results. 
As a public repository of workflows, myExperiment allows anybody to discover those 
that are relevant to their research which can then be reused and repurposed to their 
specific requirements. Conversely, developers can submit their workflows to 
myExperiment and enable them to be shared in a secure manner. Since its release in 
2007, myExperiment currently has over 3500 registered users and contains more than 
900 workflows.  The social aspect to the sharing of these workflows is facilitated by 
registered users forming virtual communities bound together by a common interest or 
research project.  Contributors of workflows can build their reputation within these 
communities by receiving feedback and credit from individuals who reuse their work. 
Further documentation about myExperiment including its REST web service is 
available from http://wiki.myexperiment.org. Feedback and requests for support can 
be sent to bugs@myexperiment.org. 
 
INTRODUCTION 
 
The deployment of data and tools as web services has gained increasing popularity 
over recent years (1). Major data providers such as the European Bioinformatics 
Institute (2), National Center for Biological Information 
(http://eutils.ncbi.nlm.nih.gov) and the DNA Database of Japan (3) as well as 
specialist research groups (4-7) have utilized the standardized set of web services 
protocols to provide much needed programmatic access to their computational 
resources. This has enabled information to be served directly to applications for 
performing common bioinformatics analyses such as the derivation of summaries, 
testing of hypotheses and the search for patterns in data. 
Such processes can be represented as workflows that define the sequential flow 
of data through bioinformatics databases and analytical tools involved in a pipeline. A 
wide variety of workflow languages have been created to describe data processing 
pipelines enabling them to be stored for repeated use (8). These processes can be 
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constructed using workflow management software such as Taverna (9,10), Pipeline 
Pilot (11) and Kepler (12) to combine web services with local tools in a graphical 
fashion for querying, integrating and analysing data. A plethora of workflows have 
now been written by developers to form a critical mass of knowledge. For example, 
bioinformatics workflows have been designed for the analysis of microarray data 
(10), integration of gene expression levels with systems biology models (13), the 
extraction and structuring of knowledge from text  (14) and the identification of genes 
associated with diseases (15). This has led to a need for workflows to be shared with 
colleagues and other interested parties. Sharing supports the reuse and repurposing of 
workflows for other applications and facilitates the building of workflows. The use of 
workflows also encourages reproducible research which is an issue that is becoming 
important across different scientific domains (16).  
Motivated by the needs of scientists and inspired by social network websites 
such as Facebook (http://www.facebook.com) and MySpace 
(http://www.myspace.com), the myExperiment (http://www.myexperiment.org) 
project has developed an open source Web 2.0 infrastructure that enables scientific 
artifacts including workflows to be shared within the life sciences community (17). 
This infrastructure is comprised of a repository of workflows supported by a social 
networking environment that facilitates the sharing of workflows. In this paper, we 
show how users can interact with myExperiment to discover workflows for reuse in 
their research, and also to submit workflows for sharing in manner controlled by the 
uploader. In addition, we will address the relationship between myExperiment, 
workflow management systems and web service registries, such as BioCatalogue 
(18). These components perform crucial functions at different stages in the life cycle 
of workflows that could assist in the reproducibility of data-driven experiments when 
those experiments are reported in the scientific literature (19). 
 
USERS AND COMMUNITIES IN MYEXPERIMENT 
Users are the heart of myExperiment. They may be developers interested in 
contributing their workflows into the repository for subsequent sharing with the 
scientific community. Users may also be scientists wishing to discover workflows to 
be reused in their own research. myExperiment has built a social community around 
its repository of workflows which facilitates the sharing of workflows between 
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developers and interested parties. In this respect, myExperiment also acts as a training 
resource providing exemplar workflows and access to expertise to guide users in the 
orchestration of web services. 
The creation of a social community has necessitated the registration of users in 
order for individuals to be identifiable in myExperiment. Whilst public content can be 
freely browsed and downloaded by anonymous users, a richer user experience is 
available upon registration. This is a simple process in myExperiment, requiring the 
entry of a username and password, or an openID URL (http://openid.net). An email 
address is also requested to confirm the registration of a user. Registration leads to a 
user profile which can be edited with further information about contact details and 
research interests. Furthermore, each profile provides listings of friends, workflows 
and other digital objects in myExperiment belonging to or valued by the user.  
Users in myExperiment can benefit from two mechanisms to form communities. 
Firstly, a user may request friendship from other registered people. Friendship links 
lead to the building of a network of trusted individuals. Users can then opt to restrict 
the sharing of particular workflows and other associated documents to this trusted 
network. If data security is of the utmost importance for an organization then system 
administrators can deploy their own instance of myExperiment within an intranet. 
Secondly, communities in myExperiment can be formed by the creation of groups. A 
registered user can set up a group for which they become the administrator and they 
can invite other users to join. Other users can also request to join the group. This type 
of community is designed to allow people who, for example, want to work on the 
same project, are at the same institution or have the same research interests to share 
and manage data in their collaboration. 
 
WORKFLOW DISCOVERY 
New users of workflows will come to myExperiment wanting to query its repository 
to look for pre-existing workflows which they can make use of in their own research 
and data analyses. The workflows home page provides the starting entry point for the 
discovery of workflows (Fig. 1). myExperiment is open to any workflow system, 
supporting the sharing of workflows written in a range of workflow languages. 
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Whilst, at present, the majority are Taverna workflows, myExperiment contains 
workflows written in 24 other languages (Fig. 1). The workflows web page also 
categorizes the latest, last updated, most viewed, most downloaded and most 
favourited workflows. 
The discovery of workflows in myExperiment can be performed in two ways. 
Firstly, a set of workflows can be selected for browsing based on popular tags that 
have been used to describe them (Fig. 1). Secondly, workflows can be discovered 
using a keyword search (Fig. 1).  For example, a search using ‘BLAST’ (20) currently 
leads to 102 workflows being found by the keyword. Each workflow in 
myExperiment has a dedicated web page showing descriptive information about its 
inputs, outputs and the operations it makes on data, as well as a graphical 
representation of the workflow where possible (Fig. 2). Feedback can be provided on 
a workflow. This can be in the form of a rating, review and comment, or simply the 
marking of a workflow as a favourite by a user. Feedback helps a contributor to build 
up their reputation. In order for feedback to be given, a closer review of a workflow is 
required and this depends on it being downloadable for inspection and execution so 
that a user can understand the operations it makes on data. All workflows in 
myExperiment have a hyperlink which can be used to download it (Fig. 2) and then 
opened within its native workflow system for further editing or enactment. 
In order to bring myExperiment to potential users, external applications can 
access its content by making use of its programmatic interface. Designed for ease of 
reuse and for community development, applications such as wikis and blogs or even 
mashups can access content in myExperiment or be augmented with its functionality 
through a RESTful application programming interface. This has, for example, been 
used by the myExperiment plugin for Taverna which allows its workbench to access 
and download workflows directly from myExperiment (21). 
 
SHARING WORKFLOWS 
Authors of workflows share the efforts of their work through the social infrastructure 
provided by myExperiment around its workflow repository. Whilst workflows have 
mainly been contributed for philanthropic purposes, they have also been submitted as 
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part of the publication process of papers (10,14,15) or for demonstrating how web 
services developed by organizations can be used in bioinformatics applications (2). 
The process of making a workflow shareable begins by selecting workflow on the 
New/Upload panel (Fig. 1). This leads to a workflow submission web page which 
requests selection of the workflow file to be uploaded as well as a title and a 
description. The submission of a workflow also provides the opportunity to tag it with 
keywords to support discovery. If the workflow is based on previous work present in 
myExperiment then this can also be acknowledged by crediting the relevant person or 
group in myExperiment. It is also possible to credit other users if the uploaded 
workflow was a collaborative effort. Furthermore, other workflows or digital 
documents in myExperiment can be attributed if they were reused in the creation of 
the uploaded workflow. 
The privacy of data in the scientific community can be a serious concern (22). 
myExperiment provides a flexible authorisation model and allows any uploaded 
content to be made available with varying levels of sharing permissions. The types of 
people who can view, download and update a given workflow can be configured 
based on their relationship with the uploader. For example, maximum security can be 
placed on a workflow by setting it as private so that it is only accessible by the 
uploader, whereas the most open option is to allow a workflow to be viewed and 
downloadable by anyone. The rights by which a user can use a downloaded workflow 
are governed by the licensing assigned to it in myExperiment of which there are 
several choices such as Creative Commons and a GNU General Public Licence. 
Since workflows may be the subject of a scientific paper (10) or may have been 
used in the analysis of published data (15), it is possible to associate workflows with 
citations. A complementary approach to tying workflows with publications and other 
types of digital documents is to use a myExperiment pack (Fig. 3). Packs are 
collections of items such as example enactment input data, Powerpoint slides and 
PDF files of scientific papers that have been uploaded into myExperiment as well as 
URL links to data on the Web which can be bound with a workflow (Fig. 3). Since 
packs can be the subject of sharing, tagging and discovery, they extend the application 
of myExperiment beyond workflows to any type of digital object associated with a 
scientific experiment involving computation. 
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THE WORKFLOW LIFE CYCLE AND REPRODUCIBLE SCIENCE 
The life of a workflow extends beyond its initial construction and execution followed 
by its deposition in a repository. Its reuse also involves the discovery of existing and 
relevant designs, editing the workflow to repurpose it by the addition or removal of 
services, trying out the workflow, and then re-registration of the workflow as a new 
version (23) (Fig. 4). A workflow repository and a workflow construction 
environment such as myExperiment and Taverna, respectively, represent two 
components in the workflow life cycle. Existing work can be searched by making use 
of myExperiment which can then be downloaded and edited in its native workflow 
system. If the repurposing of downloaded workflows requires the addition of other 
web services then their discovery can be aided by using service directories such as 
BioCatalogue (18) and the EMBRACE registry (24) (Fig. 4). Updated workflows can 
be deposited into myExperiment with a link back to the original so that the evolution 
of workflows can be traced. This does not have to be performed by the uploader of the 
original workflow since other members on myExperiment can contribute new 
versions depending on the access permissions of the initial workflow they have 
reused. 
A workflow repository and construction tool provide two components targeted 
towards improving the reproducibility of data-driven research involving a 
combination of software packages that is now conducted in contemporary science 
(19). Such analyses are often repeated several times with modification of the 
parameters until the final results are produced. Whilst these results are reported in 
scientific papers, the actual process of computation is often neglected and makes 
replication of the computational analysis by an independent scientist difficult if not 
impossible. Mesirov, (2010) proposes the use of a Reproducible Research System 
(RRS) to enable reproducible science. This RRS is comprised of a Reproducible 
Research Environment (RRE) to perform the computational analysis and a 
Reproducible Research Publisher (RRP) that is responsible for the preparation of a 
document describing the results of the computation.  
The infrastructure provided by myExperiment and Taverna, together with the 
BioCatalogue registry of web services, can offer some of the functionality required of 
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a RRS to replicate analyses of data. The analysis of data is described in a step-by-step 
manner as a workflow that can be constructed and enacted using Taverna, which is 
also responsible for recording the execution provenance in a separate repository (25). 
The published workflow can be deposited in myExperiment and the web services it 
uses are described in BioCatalogue. Whilst a document preparation system to 
complete the proposal by Mesirov, (2010) is not yet offered directly, this type of 
component could be provided in the future, perhaps by making use of myExperiment 
packs for packaging workflows with provenance, input data and final results for 
redistribution with published papers.  
 
FUTURE WORK 
Packs in myExperiment can, at least to some extent, encapsulate digital objects such 
as input data, final results and provenance that are associated with workflows for 
distribution with published papers. However, these collections of data do not contain 
enough information about each object nor their relationships with one another to 
adequately describe an in silico experiment on data and make it reproducible. Future 
work in myExperiment will evolve workflow packs into linked research objects 
whose properties are self-describing (26). To this end, a prototype service is currently 
being developed to deliver myExperiment content in RDF format based on a 
modularized ontology drawing on concepts from the Dublin Core, FOAF and OAI 
Object Reuse and Exchange vocabularies. RDF content in myExperiment is queryable 
from a SPARQL endpoint available at http://rdf.myexperiment.org/sparql. 
 
CONCLUSIONS 
Since its introduction in November 2007, myExperiment has 3572 registered users 
and contains 919 workflows. In this period, 27,840 visits have been made by 
returning visitors coming from 168 countries. By showing how potential users can 
interact with myExperiment, we hope this will provoke further interest from 
bioinformaticians for myExperiment in the hope that they will share their knowledge 
with the wider community or be able to support them in the reuse of workflows 
required for their research. The myExperiment software can be downloaded as open 
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source at http://rubyforge.org/projects/myexperiment. Extensive documentation and 
help pages is available at http://wiki.myexperiment.org, and requests for support can 
be sent to bugs@myexperiment.org. 
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FIGURES 
 
Figure 1. A screenshot of the workflows web page showing (A) the number of 
workflows written in different languages, (B) a cloud of popular tags used to describe 
workflows, and (C) the latest workflows submitted to myExperiment. Panels on the 
right hand side of web pages in myExperiment are used to (D) upload new workflows 
and digital documents, create new groups, and (E) access content associated with the 
registered user.  
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Figure 2. A screenshot of a workflow web page in myExperiment. A diagram and a 
description of the workflow is provided together with information about the user who 
uploaded it onto myExperiment. 
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Figure 3. A screenshot of a myExperiment pack for analysing microarray data 
containing (A) a PDF file of a scientific paper and (B and C) two workflows 
described in the publication. 
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Figure 4. A schematic diagram showing the workflow life cycle. Workflows can be 
stored in myExperiment (A) enabling them to be shared and queried (B). Downloaded 
workflows are edited (C) and their enactment tested using applications such as 
Taverna (D). The editing of workflows may involve the addition of new web services 
which can be discovered using registries such as that provided by BioCatalogue (E). 
In the future, a Reproducible Research Publisher component can help with the 
replication of the data analysis implemented by workflows for scientific publication. 
